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INVENTION TECHNICAL PROBLEM MEANS EXAMPLE 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
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CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of high stability acidity phospholipid adding acid 
phospholipid and an excipient in water under 0-50 ** conditions, carrying out vacuum 
drying after uniformity in a method of manufacturing acid stable phospholipid by making 
acid phospholipid and an excipient living together, and making moisture into 1% or less. 
[Claim 2]Acid phospholipid is phosphatide acid or phosphatidylserine, A manufacturing 
method of the high stability acidity phospholipid according to claim 1 whose excipient is 
one sort chosen from a group which consists of carbohydrate, protein, peptide, and 
amino acid, or two sorts or more and whose quantity of an excipient is 0.01 to 100 
weight section to acid phospholipid 1 weight section. 

[Claim 3] A manufacturing method of the high stability acidity phospholipid according to 
claim 2 whose peptide whose protein which is an excipient is an excipient with 
lactaibumin or gelatin is egg white peptide. 



[Claim 4]High stability acidity phospholipid whose rise of 10% or less and a peroxide 
number it is acid phospholipid obtained by a manufacturing method of claims 1-3, and a 
decrement of acid phospholipid is one or less during six-month preservation under 
conditions of storage temperature of 40 **, and 75% of relative humidity. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to extremely stable acidity phospholipid 

and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]Acid phospholipid is an acid thing of phospholipid. 
-Eor-example.-the-salt type-thing-of-phosphatidylserme-or-phosphatidic acid is extracted 
from a bovine brain or vegetation, on It has been manufactured by the base exchange 
reaction or hydrolysis which uses other phospholipid as a starting material 
(JP.63-36190A JP.63-36191 A JP.63-36792A JP.2-79990A JP,4-1 71 976, A). 
However, the advanced technology indicated above was difficult to take out 
phosphatidylserine or phosphatidic acid in the form of a salt after a reaction, and for 
acid type phospholipid not to exist in a nature easily. 

[0003]On the other hand about acid phospholipid, various physiology activity is found 
out in recent years, physiology activity, such as a cerebral function improvement effect 
to which especially phosphatidylserine raises a learning effect, and an anti-stress 
effect is found out, and the application to drugs, foodstuffs, etc. is expected. However, 
in the acid type state, these acidity phospholipid is chemically unstable and tended to 
receive quality degradation, such as oxidation and hydrolysis. For this reason, in the 
present commercial scene, acid phospholipid of the reagent grade was circulating in the 
state of frozen storage. However, as compared with the salt type thing, acid 
phospholipid was excellent in compatibility with other fats and oils, and had an 
advantage which is easy to perform product processing, and since it had different 



physiology activity from a salt type, a method of manufacturing high stability acidity 
phospholipid was desired at ordinary temperature. 

[0004]In JP,54-126206,A, it is in phospholipid content fats and oils, such as 
phosphatidylcholine. For example, although the copolymer of octadecylacrylamide 
N r N-dimethylacrylamide is added and the method of suppressing browning. of 
phospholipid is indicated, About whether oxidation of acid phospholipid and hydrolysis 
are controlled by this method, it is unstated. The stabilization technique of films, such 
as phospholipid by covering with the water soluble polymer which consists of alkyl 
acrylamide and N-substitution acrylamide, is indicated by JP,8~53643A However, 
about whether oxidation of acid phospholipid and hydrolysis are controlled by this 
method, it is unstated. This art is membranous stabilization technique and there were 
problems, such as being inapplicable, in acid phospholipid of bulk. 
[0005]In the Patent Publication Heisei No. 505403 [ eight to ] gazette, and the Patent 
Publication Heisei No. 502851 [11 to ] gazette, the hydrophobic lipid containing 
phospholipid is added as an excipient using protein, such as cytokine, and the art which 
stabilizes protein is indicated. However, about whether oxidation of acid phospholipid 
and hydrolysis are controlled by-this methodnt-is unstated^TTiis art-is proteinic - 
stabilization technique and cannot be applied to acid phospholipid, 
[0006] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is ordinary 
temperature and there is in providing acid stable, phospholipid and a manufacturing ... 
method for the same. 
[0007] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly in view of said 
problem, when acid phospholipid and an excipient were blended under a specific 
condition, this invention persons acquire knowledge which acid phospholipid stabilizes 
remarkably also at ordinary temperature, and came to complete this invention. That is, 
this invention is following [1] - [4]. 

[0008][1] A manufacturing method of high stability acidity phospholipid adding acid 
phospholipid and an excipient in water under 0-50 ** conditions, carrying out vacuum 
drying after uniformity in a method of manufacturing acid stable phospholipid by making 
acid phospholipid and an excipient living together, and making moisture into 1% or less. 
[0009][2] Acid phospholipid is phosphatidic acid or phosphatidylserine, A manufacturing 



method of high stability acidity phospholipid of the above [2] whose excipient is one 
sort chosen from a group which consists of carbohydrate, protein, peptide, and amino 
acid r or two sorts or more and whose acid phospholipid quantity of an excipient is 0.01 
to 100 weight section to one weight section. 

[001 0][3] The aforementioned manufacturing method of high stability acidity 
phospholipid of [1] whose peptide whose protein which is an excipient is an excipient 
with lactalbumin or gelatin is egg white peptide. 

[001 1][4] High stability acidity phospholipid whose rise of 10% or less and a peroxide 
number it is acid phospholipid obtained by a manufacturing method of aforementioned 
[1] - [3], and a decrement of acid phospholipid is one or less during six-month 
preservation under conditions of storage temperature of 40 **, and 75% of relative 
humidity. 
[0012] 

[Embodiment of the Invention]As for the phospholipid used for this invention, lecithin, 
phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, lysolecithin, etc. 
are mentioned, for example. Phosphatidylserine and phosphatidic acid are mentioned 
preferably especially. what extracted-the phospholipid to be used from natural - 
resources — or although compounded, it can be used regardless of how. A commercial 
thing or the thing prepared by the publicly known method may be used. For example, it 
may use independently, and two or more sorts may be combined and what was 
extracted from a soybean, a defatted soybean, an egg yolk, etc. may be used. It is not- 
limited in particular for the origin of an animal, vegetation, etc. For example, it is also 
possible to use what was obtained from a soybean lecithin, defatted soybean lecithin, 
yolk lecithin, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, 
lysolecithin, etc. by a base exchange reaction or hydrolysis. As acid phospholipid used 
for this invention, it is obtained by processing salt type phospholipid from acid. As the 
aforementioned acid, formic acid, acetic acid, succinic acid, malic acid, fumaric acid, 
maleic acid, citrate, chloride, sulfuric acid, nitric acid, phosphoric acid, phytic acid, etc. 
are mentioned, for example. It can use combining one sort chosen from these, or two 
sorts or more. It is more preferred to use organic acid, such as chloride, sulfuric acid, 
nitric acid, inorganic acid of phosphoric acid, and phytic acid, from a point of the 
removing effect of a positive ion. 

[0013]lt is more desirable to adjust a buffer solution solution, for example, formic 



acid-sodium formate buffer solution, glycine chloride buffer solution, acetic 
acid-sodium acetate buffer solution, citrate-sodium-acid-citrate buffer solution a 
phosphate buffer solution, etc. to predetermined pH, and to use them. The addition of 
acid or buffer solution sets more preferably 1-100 mol of acid [ 15-60 mol of] as 20-50 
mol to 1 mol of salt type phospholipid. Less than 1 mol of an addition is not enough as 
the effect of acid, and it cannot manufacture high grade acidity phospholipid. If the 
addition of acid exceeds 100 mol, since side reactions, such as hydrolysis, will arise, it 
is not desirable. 0-50 ** of temperature [ 5-30 ** of] of the acid added to the system 
of reaction is 7-20 ** more preferably. Handling becomes difficult, in order that the 
viscosity of acid may rise at less than 0 ** or temperature may solidify. If the 
temperature of acid exceeds 50 **, since side reactions, such as hydrolysis, will arise, 
it is not desirable. For example, as a commercial item of acid phospholipid, bovine brain 
origin phosphatidylserine (98% of purity: sigma company products), soybean origin 
phosphatidylserine (98% of purity: sigma company products), dipalmitoyl phosphatidic 
acid (99% of purity: sigma company products), etc. are mentioned as a desirable thing. 
[001 4]Or it is different species and the constituent fatty acids of the phospholipid used 
for-this invention are fatty-acid of-the-saturation of-the carbon numbers-8-24, or an— 
unsaturation. For example, caproic acid, capric acid, lauric acid, myristic acid, stearic 
acid, Behenic acid, arachidic acid, palmitoleic acid, oleic acid, linolic acid, alpha and 
gammaHinolenic acid, erucic acid, arachidonic acid, eicosapentaenoic acid, 
__dpcp_s_ahexaen_oi_c acid, tetracosajtetraenoic.acid, etc. are mentioned. Especially,-oieic 
acid, linolic acid, eicosapentaenoic acid, and docosahexaenoic acid are preferred from 
the field of physiology activity. 

[0015]As an excipient used for this invention, carbohydrate, protein, peptide, and amino 
acid are mentioned, for example. As the aforementioned carbohydrate, polysaccharide, 
such as disaccharides, such as monosaccharides, such as starch, dextrin, cellulose and 
its hydrolyzate, grape sugar, and fructose, malt sugar, and milk sugar, gum arabic, 
xanthan gum, locust bean gum, and puliulan, etc. are mentioned, for example. It may use 
combining these one sort or two sorts or more. For example, lactose (RAPURINO 
products), SD-20 (cyclodextrin: Ensuiko Sugar Refining Co., Ltd. products), pineapple 
DEKKUSU (dextrin: Matsutani Chemicals products), etc. are mentioned as a desirable 
thing as a commercial item. 

[0016]The protein of an animal and a vegetable system is used as the aforementioned 



protein. As an animal protein, casein, collagen, a whey protein, egg protein, fish protein, 
etc. are mentioned, for example. As vegetable albumen, soybean protein, the quality of 
wheat protein, maize protein, etc. are mentioned. As the aforementioned peptide, the 
decomposition product of the aforementioned protein or its salt is mentioned, for 
example, egg white peptide, fish peptide, lactalbumin peptide, etc, are mentioned. As 
the aforementioned amino acid, the decomposition product of the aforementioned 
peptide or various amino acid can be used. Also in this, gelatin, egg white peptide, 
lactalbumin, caseinate, etc. are preferably mentioned from the field of supply stability. 
As a commercial item, for example, the low molecule collagen powder SPH (SNOW 
BRAND FOOD CO., LTD. products), The RAKUPU rhodan 80 (lactalbumin: MD foods 
yne GUREDIENTSU Japan products), The magnesium caseinate S (DMV Japan 
products), CE90F (whey peptide: DMV Japan products), EP-3 (egg-white peptide: 
Kewpie products), etc. are mentioned as a desirable thing. 

[0017]The amount of the excipient used used by this invention is 0.5 to 10 weight 
section more preferably 0.2 to 50 weight section 0.01 to 100 weight section to acid 
phospholipid 1 weight section used as a raw material. Even if it makes the addition of an 
exeipient-more-than-100 weight sections to acid phospholipid l weight sectionr the— 
improved effect of the remarkable stabilization corresponding to it is not accepted, and 
the stabilization effect by an excipient is not acquired in less than 0.01 weight section. 
[0018]The gestalt which carries out this invention makes acid phospholipid include with 

an excipien-tby dissolving the excipient of the range of 0.01 to -100 weight ^section in 

water in a stirred tank to acid phospholipid 1 weight section used as a raw material, 
adding the powder of acid phospholipid subsequently and making it uniform. Inclusion is 
performed in 0-50 **. If it becomes lower than 0 ** accompanied by producing the 
denaturation of the protein which is an excipient if it becomes higher than 50 ##, and 
disassembly of acid phospholipid, the aqueous phase will solidify. When including, 
homogeneous machines, such as a homogenizer, polyTRON, a Micro fluidizer, and a 
homomixer, can be used together. Degradation of the fatty acid contained in 
phospholipid can be prevented by performing a reaction under nitrogen flowing back. 
Then, it dries with vacuum dryers, such as a vacuum belt dryer and freeze-drying, and 
the moisture in a final product is made into 1% or less. 

[0019]As for the acid phospholipid manufactured by the method of this invention, the 
decrement of acid phospholipid raises remarkably the stabilization for which the rise of 



a peroxide number can attain one or less 10% or less during six-month preservation 
under the conditions of the storage temperature of 40 **, and 75% of relative humidity. 
[0020] 

[Effect of the Invention]The manufacturing method of high stability acidity phospholipid 
of this invention, Under specific conditions, acid phospholipid of a raw material and a 
specific excipient can be added, stabilization can be attained, acid phospholipid and an 
excipient can be added in water under 0-50 ** conditions, and acid phospholipid stable 
by the easy method of carrying out vacuum drying and making moisture 1 % or less after 
uniformity, can be obtained. By stabilizing the acid phospholipid which has various 
physiology activity, quality can be maintained and it can apply to health food, drugs, etc. 
industrially for a long period of time. 
[0021] 

[Example]This invention is explained based on an example. The measuring method and 
valuation method which were used are shown. 

1. It carried out using the fixed-quantity high performance chromatography (made in 
Gilson, model model 303) of phospholipid. A silica gel column (diameter [ of 4.6 mm ] 
x250-mm-in-length)-is-used-for-a-stationary-phasermoreover-^^a-mobile-phase--^-- 
acetonitrile: — methanol: — detection measures the absorption in the ultraviolet-rays 
UV wavelength of 202 nm using the mixed solvent of 10mM 

ammonium-dihydrogenphosphate =612:289:100 — a fixed quantity — the bottom, 
_ 2. POV used as the index of measurement oxidation. of_a peroxide number (POV) was 
measured according to the standard fats~and-oils assay method 2A12-86 of 
Japanese oil recovery study association establishment. 

3. The moisture in the test portion of moisture was measured using curl Fischer 
moisture meter, Mitsubishi Chemical make, and model CA-06. 

4. Evaluation of the valuation method stability of stability was an opened condition 
about the powder sample, measured the content of acid phospholipid with high 
performance chromatography (HPLC) after preservation for six months within 40 ** 
and the thermostat of 75% of relative humidity, and searched for the survival rate. 

5. By the opened condition, measurement of the peroxide number (POV) was 
performed for the first stage and a powder sample after preservation for six months 
within 40 ** and the thermostat of 75% of relative humidity by the method of the 
oxidation stability above. 



[0022]Mix the water 3g with the example 1 lactalbumin 0.05g, and it was made to stir 
and dissolve with an ultrasonic washing machine, and it uniformed for 15 minutes using 
polyTRON (made by KINEMACHIKA) at 30 ** after adding 0,5 g of acid bovine brain 
origin phosphatidylserine (98% of purity: sigma company article) subsequently, 
performing a nitrogen purge. It freeze-driecl after uniformity and the powder 0.54g was 
obtained. It was 0,2% as a result of measuring the moisture of a sample by the 
aforementioned method. 

[0023]500 g of example 2 cyclodextrin was put into the water 3000g p and it dissolved by 
the propeller agitator, and after adding 500 g of acid soybean origin phosphatidylserine 
(98% of purity: sigma company article) subsequently, while the homomixer performed 
the nitrogen purge at 10 **, it uniformed for 15 minutes. Vacuum belt desiccation was 
performed after the reaction and the powder 990g was obtained. It was 0.1% as a result 
of measuring moisture similarly. 

[0024]The example 3 casein sodium 2140g and the water 5000g were stirred and 
dissolved in the homomixer, and it uniformed for 15 minutes by the homomixer at 1 #* 
after adding 500 g of acid dipalmitoyl phosphatide acid (99% of purity: sigma company 
artiGle)-subsequently-It-freeze-dried-affcer-uniformity and the powder-2580g was - 
obtained. It was 0.3% as a result of measuring the moisture of a sample, 
[0025] 100 g of example 4 gelatin, and 800g50 ** of water — warming — it was made to 
dissolve by after propeller churning, after cooling at 45 **, the nitrogen purge was 
_ performed after adding 1.9 g of-soybean origin -phosphatidylserine (98% of -purity: sigma 
company article), and it uniformed for 1 5 minutes by the SONIFA year (made in 
Branson), It freeze-dried after the reaction and the powder 101g was obtained. It was 
0.1% as a result of measuring the moisture of a sample simifarly. 

[0026]Mix the water 3g with the comparative example 1 lactalbumin 0.05g, and it was 
made to stir and dissolve with an ultrasonic washing machine, and subsequently it 
uniformed for 15 minutes using polyTRON (KINEMACHIKA) at 30 ** after adding 0.5 g 
of acid bovine brain origin phosphatidylserine (98% of purity: sigma company products), 
performing a nitrogen purge. Warm air desiccation was performed after uniformity and 
the powder 0.48g was obtained. It was 3.0% as a result of measuring the moisture of a 
sample similarly. 

[0027]2 g of comparative example 2 cyclodextrin was put into the water 3000g, and it 
dissolved by the propeller agitator, and after adding 500 g of acid soybean origin 



phosphatidylserine (98% of purity: sigma company article) subsequently, while the 
homomixer performed the nitrogen purge at 10 **, it uniformed for 15 minutes. It 
spray-dried after the reaction and the powder 459g was obtained. It was 5.0% as a 
result of measuring the moisture of a sample similarly. 

[0028]The comparative example 3 casein sodium 2140g and the water 5000g were 
stirred and dissolved in the homomixer, and it uniformed for 15 minutes by the 
homomixer at 60 #* after adding 500 g of acid dipalmitoyl phosphatidic acid (99% of 
purity: sigma company products) subsequently. Warm air desiccation was performed 
after uniformity and the powder 2250g was obtained. It was 10% as a result of 
measuring the moisture of a sample similarly. 

[0029] 100 g of comparative example 4 gelatin, and 800g50 ** of water — warming — it 
was made to dissolve by after propeller churning, and after cooling at 45 **, it agitated 
for 15 minutes by propeller churning further after adding 1.9 g of acid soybean origin 
phosphatidylserine (98% of purity: sigma company products). It spray-dried after the 
reaction and the powder of the powder 89g was obtained. It was 3.5% as a result of 
measuring the moisture of a sample similarly. 

[0030]The survival rate was searched for in the formula measuring the ullage of — 
phosphatidylserine or phosphatidic acid in HPLC and in which showing below the 
powder obtained by example of examination 1 Examples 1-4, and the comparative 
examples 1-4 after preservation for six months within 40 ** and the thermostat of 75% 

of relative humidity. - 

survival-rate (%) =(acid phospholipid content of acid phospholipid content / first stage 
six months after) xlOO — the result is shown in Tables 1 and 2. 
[0031]Measurement of POV was performed for the powder obtained by example of 
examination 2 Examples 1-4, and the comparative examples 1-4 after preservation for 
six months within 40 ** and the thermostat of 75% of relative humidity. POV six months 
after an initial value was shown in Tables 1 and 2. 

[0032]Stability was evaluated for the phosphatidylserine and phosphatidic acid of 
example of examination 3 raw material like the method of the aforementioned example 
of an examination. It is shown in Table 3 by making a result into the comparative 
examples 5-7. 
[0033] 
[Table 1] 
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[0034]The cable address used into front is as follows, 
PS; phosphatidylserine (acid type) 
PA; phosphatidic acid. 

- The unit of POV is meq/kg. 

[0035] 
[Table 2] 
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[0036] 
[Table 3] 
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[0037]In the case of the phosphatidylserine of the raw material of six months after, 
phosphatidic acid, and the comparative examples 1-4, the survival rate of acid 
phospholipid is understood that the survival rate of acid phospholipid is high in 
Examples 1-4 of this invention compared with few things. When POV of the first stage 
and six months after was compared, the value became large and, as for both the 



phosphatidylserine, phosphatidic acid, and comparative examples 1-4 of a raw material, 
oxidation degradation was hardly observed in Examples 1-4 to oxidation advancing. The 
above result shows that the acid phospholipid shown in the example of this invention is 
remarkably stable. 



[Translation done.] 
TECHNICAL HELD 



[Field of the Invention]This invention relates to extremely stable acidity phospholipid 
and a manufacturing method for the same. 



[Translation doner] 
PRIOR ART 



[Description of the Prior Art]Acid phospholipid is- an acid thing of phospholipid. 
For example, the salt type thing of phosphatidylserine or phosphatidic acid is extracted 
from a bovine brain or vegetation, or. It has been manufactured by the base exchange 
reaction or hydrolysis which uses other phospholipid as a starting material 
(JP,63-36190,A, JP,63-36191 A JP,63-36792,A, JP,2-79990,A t JP,4-1 71976.A). 
However, the advanced technology indicated above was difficult to take out 
phosphatidylserine or phosphatidic acid in the form of a salt after a reaction, and for 
acid type phospholipid not to exist in a nature easily. 

[0003]On the other hand about acid phospholipid, various physiology activity is found 
out in recent years, physiology activity, such as a cerebral function improvement effect 
to which especially phosphatidylserine raises a learning effect, and an anti-stress 
effect, is found out, and the application to drugs, foodstuffs, etc. is expected. However, 
in the acid type state, these acidity phospholipid is chemically unstable and tended to 



receive quality degradation, such as oxidation and hydrolysis, For this reason, in the 
present commercial scene, acid phospholipid of the reagent grade was circulating in the 
state of frozen storage. However, as compared with the salt type thing, acid 
phospholipid was excellent in compatibility with other fats and oils, and had an 
advantage which is easy to perform product processing, and since it had different 
physiology activity from a salt type, a method of manufacturing high stability acidity 
phospholipid was desired at ordinary temperature. 

[0004]In JP,54-126206,A, it is in phospholipid content fats and oils, such as 
phosphatidylcholine. For example, although the copolymer of octadecylacrylamide 
N,N-dimethylacrylamide is added and the method of suppressing browning of 
phospholipid is indicated, About whether oxidation of acid phospholipid and hydrolysis 
are controlled by this method, it is unstated. The stabilization technique of films, such 
as phospholipid by covering with the water soluble polymer which consists of alkyl 
acrylamide and N-substitution acrylamide, is indicated by JP,8-53643,A. However, 
about whether oxidation of acid phospholipid and hydrolysis are controlled by this 
method, it is unstated. This art is membranous stabilization technique and there were 
— problemsrsuch as being inapplicablerin acrd phospholipid of buik." 
[0005]In the Patent Publication Heisei No. 505403 [ eight to ] gazette, and the Patent 
Publication Heisei No. 502851 [11 to ] gazette, the hydrophobic lipid containing 
phospholipid is added as an excipient using protein, such as cytokine, and the art which 
stabilizes protein is indicated. However, about whether oxidation of acid phospholipid 
and hydrolysis are controlled by this method, it is unstated. This art is proteinic 
stabilization technique and cannot be applied to acid phospholipid. 



[Translation done.] 

EFFECT OF THE INVENTION 



[Effect of the Invention]The manufacturing method of high stability acidity phospholipid 
of this invention, Under specific conditions, acid phospholipid of a raw material and a 
specific excipient can be added, stabilization can be attained, acid phospholipid and an 



excipient can be added in water under 0-50 ** conditions, and acid phospholipid stable 
by the easy method of carrying out vacuum drying and making moisture 1% or less after 
uniformity, can be obtained. By stabilizing the acid phospholipid which has various 
physiology activity, quality can be maintained and it can apply to health food, drugs, etc. 
industrially for a long period of time. 



[Translation done.] 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]The purpose of this invention is ordinary 
temperature and there is in providing acid stable phospholipid and a manufacturing 
method for the same. 



[Translation done.] 
- MEANS 



[Means for Solving the Problem]As a result of inquiring wholeheartedly in view of said 
problem, when acid phospholipid and an excipient were blended under a specific 
condition, this invention persons acquire knowledge which acid phospholipid stabilizes 
remarkably also at ordinary temperature, and came to complete this invention. That is, 
this invention is following [1] - [4]. 

[0008][1] A manufacturing method of high stability acidity phospholipid adding acid 
phospholipid and an excipient in water under 0-50 ** conditions, carrying out vacuum 
drying after uniformity in a method of manufacturing acid stable phospholipid by making 
acid phospholipid and an excipient living together, and making moisture into 1% or less, 
[0009][2] Acid phospholipid is phosphatidic acid or phosphatidylserine, A manufacturing 
method of high stability acidity phospholipid of the above [2] whose excipient is one 



sort chosen from a group which consists of carbohydrate, protein, peptide, and amino 
acid, or two sorts or more and whose acid phospholipid quantity of an excipient is 0.01 
to 100 weight section to one weight section. 

[0010][3] The aforementioned manufacturing method of high stability acidity 
phospholipid of [1] whose peptide whose protein which is an excipient is an excipient 
with lactalbumin or gelatin is egg white peptide. 

[001 1][4] High stability acidity phospholipid whose rise of 10% or less and a peroxide 
number it is acid phospholipid obtained by a manufacturing method of aforementioned 
[1] ~ [3], and a decrement of acid phospholipid is one or less during six-month 
preservation under conditions of storage temperature of 40 **, and 75% of relative 
humidity. 
[0012] 

[Embodiment of the Invention]As for the phospholipid used for this invention, lecithin, 
phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, lysolecithin, etc. 
are mentioned, for example. Phosphatidylserine and phosphatidic acid are mentioned 
preferably especially, what extracted the phospholipid to be used from natural 
resources or although compoundednt can be used regardlessof howrA commercial 
thing or the thing prepared by the publicly known method may be used. For example, it 
may use independently, and two or more sorts may be combined and what was 
extracted from a soybean, a defatted soybean, an egg yolk, etc. may be used. It is not 
limited in particular for the origin of an animal, vegetation, etc. For example, it is also- 
possible to use what was obtained from a soybean lecithin, defatted soybean lecithin, 
yolk lecithin, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, 
lysolecithin, etc. by a base exchange reaction or hydrolysis. As acid phospholipid used 
for this invention, it is obtained by processing salt type phospholipid from acid. As the 
aforementioned acid, formic acid, acetic acid, succinic acid, malic acid, fumaric acid, 
maleic acid, citrate, chloride, sulfuric acid, nitric acid, phosphoric acid, phytic acid, etc. 
are mentioned, for example. It can use combining one sort chosen from these, or two 
sorts or more. It is more preferred to use organic acid, such as chloride, sulfuric acid, 
nitric acid, inorganic acid of phosphoric acid, and phytic acid, from a point of the 
removing effect of a positive ion. 

[0013]It is more desirable to adjust a buffer solution solution, for example, formic 
acid-sodium formate buffer solution, glycine chloride buffer solution, acetic 



acid-sodium acetate buffer solution, citrate-sodium-acid~citrate buffer solution, a 
phosphate buffer solution, etc. to predetermined pH r and to use them. The addition of 
acid or buffer solution sets more preferably 1-100 moi of acid [ 15-60 mol of] as 20-50 
mol to 1 mol of salt type phospholipid. Less than 1 mol of an addition is not enough as 
the effect of acid, and it cannot manufacture high grade acidity phospholipid. If the 
addition of acid exceeds 100 mol, since side reactions, such as hydrolysis, will arise, it 
is not desirable, 0-50 ** of temperature [ 5-30 ** of] of the acid added to the system 
of reaction is 7-20 ** more preferably. Handling becomes difficult, in order that the 
viscosity of acid may rise at less than 0 ** or temperature may solidify. If the 
temperature of acid exceeds 50 **, since side reactions, such as hydrolysis, will arise, 
it is not desirable. For example, as a commercial item of acid phospholipid, bovine brain 
origin phosphatrdylserine (98% of purity: sigma company products), soybean origin 
phosphatidylserine (98% of purity: sigma company products), dipalmitoyl phosphatidic 
acid (99% of purity: sigma company products), etc. are mentioned as a desirable thing. 
[0014]Or it is different species and the constituent fatty acids of the phospholipid used 
for this invention are fatty acid of the saturation of the carbon numbers 8-24, or an 
unsaturationrFor example; caproic acid^ 
acid, Behenic acid, arachidic acid, palmitoleic acid, oleic acid, linolic acid, alpha and 
gamma-linolenic acid, erucrc acid, arachidonic acid, eicosapentaenoic acid, 
docosahexaenoic acid, tetracosa tetraenoic acid, etc. are mentioned. Especially, oleic 
acid, linolic acid, eicosapentaenoic acid, and docosahexaenoic ^acid are preferred from 
the field of physiology activity. 

[0015]As an excipient used for this invention, carbohydrate, protein, peptide, and amino 
acid are mentioned, for example. As the aforementioned carbohydrate, polysaccharide, 
such as disaccharides, such as monosaccharides, such as starch, dextrin, cellulose and 
its hydrolyzate, grape sugar, and fructose, malt sugar, and milk sugar, gum arabic, 
xanthan gum, locust bean gum, and pullulan, etc. are mentioned, for example. It may use 
combining these one sort or two sorts or more. For example, lactose (RAPURINO 
products), SD-20 (cyclodextrin: Ensuiko Sugar Refining Co., Ltd. products), pineapple 
DEKKUSU (dextrin: Matsutani Chemicals products), etc. are mentioned as a desirable 
thing as a commercial item. 

[001 6]The protein of an animal and a vegetable system is used as the aforementioned 
protein. As an animal protein, casein, collagen, a whey protein, egg protein, fish protein, 



etc. are mentioned, for example. As vegetable albumen, soybean protein, the quality of 
wheat protein, maize protein, etc. are mentioned. As the aforementioned peptide, the 
decomposition product of the aforementioned protein or its salt is mentioned, for 
example, egg white peptide, fish peptide, lactalbumin peptide, etc. are mentioned. As 
the aforementioned amino acid, the decomposition product of the aforementioned 
peptide or various amino acid can be used. Also in this, gelatin, egg white peptide, 
lactalbumin, caseinate, etc. are preferably mentioned from the field of supply stability. 
As a commercial item, for example, the low molecule collagen powder SPH (SNOW 
BRAND FOOD CO., LTD. products), The RAKUPU rhodan 80 (lactalbumin: MD foods 
yne GUREDIENTSU Japan products), The magnesium caseinate S (DMV Japan 
products), CE90F (whey peptide: DMV Japan products), EP~3 (egg-white peptide: 
Kewpie products), etc, are mentioned as a desirable thing. 

[0017]The amount of the excipient used used by this invention is 0.5 to 10 weight 
section more preferably 0.2 to 50 weight section 0.01 to 100 weight section to acid 
phospholipid 1 weight section used as a raw material. Even if it makes the addition of an 
excipient more than 100 weight sections to acid phospholipid 1 weight section, the 
improveri~efFectoftfr 

the stabilization effect by an excipient is not acquired in less than 0.01 weight section, 
[001 8]The gestalt which carries out this invention makes acid phospholipid include with 
an excipient by dissolving the excipient of the range of 0,01 to 100 weight section in 
water in a stirred tank to acid phospholipid 1 weight section used as a raw material, 
adding the powder of acid phospholipid subsequently and making it uniform. Inclusion is 
performed in 0-50 **. If it becomes lower than 0 ** accompanied by producing the 
denaturation of the protein which is an excipient if it becomes higher than 50 **, and 
disassembly of acid phospholipid, the aqueous phase will solidify. When including, 
homogeneous machines, such as a homogenizer, polyTRON, a Micro fluidizer, and a 
homomixer, can be used together. Degradation of the fatty acid contained in 
phospholipid can be prevented by performing a reaction under nitrogen flowing back 
Then, it dries with vacuum dryers, such as a vacuum belt dryer and freeze-drying, and 
the moisture in a final product is made into 1% or less, 

[0019]As for the acid phospholipid manufactured by the method of this invention, the 
decrement of acid phospholipid raises remarkably the stabilization for which the rise of 
a peroxide number can attain one or less 10% or less during six-month preservation 



under the conditions of the storage temperature of 40 **, and 75% of relative humidity. 



[Translation done.] 
EXAMPLE 



[ExampIe]This invention is explained based on an example. The measuring method and 
valuation method which were used are shown, 

1, It carried out using the fixed-quantity high performance chromatography (made in 
Gilson, model model 303) of phospholipid. A silica gel column (diameter [ of 4.6 mm ] 
x250 mm in length) is used for a stationary phase, moreover — a mobile phase — 
acetonitrile: — methanol: — detection measures the absorption in the ultraviolet-rays 
UV wavelength of 202 nm using the mixed solvent of 10mM 

ammonium-dihydrogenphosphate -612:289:100 — a fixed quantity — the bottom. 
27POV used^s"th^indexTof measurement~oxidation~of a peroxide numbefXPOVXwasT 
measured according to the standard fats-and-oils assay method 2.4.12-86 of 
Japanese oil recovery study association establishment. 

3. The moisture in the test portion of moisture was measured using curl Fischer 
moisture meter, Mitsubishi Chemical make; and model GA-06. 

4. Evaluation of the valuation method stability of stability was an opened condition 
about the powder sample, measured the content of acid phospholipid with high 
performance chromatography (HPLC) after preservation for six months within 40 
and the thermostat of 75% of relative humidity, and searched for the survival rate. 

5. By the opened condition, measurement of the peroxide number (POV) was 
performed for the first stage and a powder sample after preservation for six months 
within 40 ** and the thermostat of 75% of relative humidity by the method of the 
oxidation stability above. 

[0022] Mix the water 3g with the example 1 lactalbumin 0.05g, and it was made to stir 
and dissolve with an ultrasonic washing machine, and it uniformed for 15 minutes using 
polyTRON (made by KINEMACHIKA) at 30 ** after adding 0.5 g of acid bovine brain 
origin phosphatidylserine (98% of purity: sigma company article) subsequently. 



performing a nitrogen purge. It freeze-dried after uniformity and the powder 0.54g was 
obtained. It was 0.2% as a result of measuring the moisture of a sample by the 
aforementioned method. 

[0023]500 g of example 2 cyclodextrin was put into the water 3000& and it dissolved by 
the propeller agitator, and after adding 500 g of acid soybean origin phosphatidylserine 
(98% of purity: sigma company article) subsequently, while the homomixer performed 
the nitrogen purge at 10 **, it uniformed for 15 minutes. Vacuum belt desiccation was 
performed after the reaction and the powder 990g was obtained. It was 0.1% as a result 
of measuring moisture similarly. 

[0024]The example 3 casein sodium 2140g and the water 5000g were stirred and 
dissolved in the homomixer, and it uniformed for 15 minutes by the homomixer at 1 ** 
after adding 500 g of acid dipalmitoyl phosphatidic acid (99% of purity: sigma company 
article) subsequently. It freeze-dried after uniformity and the powder 2580g was 
obtained. It was 0.3% as a result of measuring the moisture of a sample. 
[0025] 100 g of example 4 gelatin, and 800g50 ** of water — warming — it was made to 
dissolve by after propeller churning, after cooling at 45 **, the nitrogen purge was 
performed after adding 1:9~g"of "soybean originTho^hatidylserin^(98%~of purityTsigma 
company article), and it uniformed for 15 minutes by the SONIFA year (made in 
Branson). It freeze-dried after the reaction and the powder 101g was obtained. It was 
0.1% as a result of measuring the moisture of a sample similarly. 

[0026]Mix the water 3g with the comparative example 1 lactalbumin 0.05g, and it was 
made to stir and dissolve with an ultrasonic washing machine, and subsequently it 
uniformed for 15 minutes using polyTRON (KINEMACHIKA) at 30 ** after adding 0,5 g 
of acid bovine brain origin phosphatidylserine (98% of purity: sigma company products), 
performing a nitrogen purge. Warm air desiccation was performed after uniformity and 
the powder 0.48g was obtained. It was 3.0% as a result of measuring the moisture of a 
sample similarly. 

[0027]2 g of comparative example 2 cyclodextrin was put into the water 3000g, and it 
dissolved by the propeller agitator, and after adding 500 g of acid soybean origin 
phosphatidylserine (98% of purity: sigma company article) subsequently, while the 
homomixer performed the nitrogen purge at 10 ** f it uniformed for 15 minutes. It 
spray-dried after the reaction and the powder 459g was obtained. It was 5.0% as a 
result of measuring the moisture of a sample similarly. 



[0028]The comparative example 3 casein sodium 2140g and the water 5000g were 
stirred and dissolved in the homomixer, and it uniformed for 15 minutes by the 
homomixer at 60 ** after adding 500 g of acid dipalmitoyl phosphatidic acid (99% of 
purity: sigma company products) subsequently. Warm air desiccation was performed 
after uniformity and the powder 2250g was obtained. It was 1 0% as a result of 
measuring the moisture of a sample similarly. 

[0029] 1 00 g of comparative example 4 gelatin, and 800g50 of water — warming — it 
was made to dissolve by after propeller churning, and after cooling at 45 **, it agitated 
for 1 5 minutes by propeller churning further after adding 1 ,9 g of acid soybean origin 
phosphatidylserine (98% of purity: sigma company products). It spray-dried after the 
reaction and the powder of the powder 89g was obtained. It was 3.5% as a result of 
measuring the moisture of a sample similarly. 

[0030]The survival rate was searched for in the formula measuring the ullage of 
phosphatidylserine or phosphatidic acid in HPLC and in which showing below the 
powder obtained by example of examination 1 Examples 1-4, and the comparative 
examples 1-4 after preservation for six months within 40 ** and the thermostat of 75% 
bfTelativ^ humidity^ 

survival-rate (%) =(acid phospholipid content of acid phospholipid content / first stage 
six months after) xlOO — the result is shown in Tables 1 and 2. 
[0031]Measurement of POV was performed for the powder obtained by example of 
examination 2 Examples 1~4 r and the comparative examples 1—4 after preservation for 
six months within 40 ** and the thermostat of 75% of relative humidity, POV six months 
after an initial value was shown in Tables 1 and 2, 

[0032]Stabi!ity was evaluated for the phosphatidylserine and phosphatidic acid of 
example of examination 3 raw material like the method of the aforementioned example 
of an examination. It is shown in Table 3 by making a result into the comparative 
examples 5-7, 
[0033] 
[Table 1] 
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[0034]The cable address used into front is as follows. 
PS; phosphatrdylserine (acid type) 
PA; phosphatide acid. 
-The unit of POV is meq/kg.— 
[0035] 
[Table 2] 
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[0036] 
[Table 3] 
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[0037]In the case of the phosphatidylserine of the raw material of six months after, 
phosphatidic acid t and the comparative examples 1-4, the survival rate of acid 
phospholipid is understood that the survival rate of acid phospholipid is high in 
Examples 1-4 of this invention compared with few things. When POV of the first stage 
and six months after was compared, the value became large and, as for both the 



phosphatidylserine, phosphatidic acid, and comparative examples 1-4 of a raw material, 
oxidation degradation was hardly observed in Examples 1-4 to oxidation advancing. The 
above result shows that the acid phospholipid shown in the example of this invention is 
remarkably stable. 



[Translation done.] 



